Oculomotor Behavior Metrics Change According to Circadian Phase and Time Awake by Tyson, Terence L. et al.
RESEARCH POSTER PRESENTATION DESIGN © 2012 
www.PosterPresentations.com 
QU ICK  START ( con t . )  
 
How to change the template color theme 
You can easily change the color theme of your poster by going to the 
DESIGN menu, click on COLORS, and choose the color theme of your 
choice. You can also create your own color theme. 
 
 
 
 
 
 
 
You can also manually change the color of your background by going to 
VIEW > SLIDE MASTER.  After you finish working on the master be sure to 
go to VIEW > NORMAL to continue working on your poster. 
 
How to add Text 
The template comes with a number of pre-
formatted placeholders for headers and text 
blocks. You can add more blocks by copying and 
pasting the existing ones or by adding a text box 
from the HOME menu.  
 
 Text size 
Adjust the size of your text based on how much content you have to 
present. The default template text offers a good starting point. Follow 
the conference requirements. 
 
How to add Tables 
To add a table from scratch go to the INSERT menu and  
click on TABLE. A drop-down box will help you select rows 
and columns.  
You can also copy and a paste a table from Word or another PowerPoint 
document. A pasted table may need to be re-formatted by RIGHT-CLICK > 
FORMAT SHAPE, TEXT BOX, Margins. 
 
Graphs / Charts 
You can simply copy and paste charts and graphs from Excel or Word. 
Some reformatting may be required depending on how the original 
document has been created. 
 
How to change the column configuration 
RIGHT-CLICK on the poster background and select LAYOUT to see the 
column options available for this template. The poster columns can also 
be customized on the Master. VIEW > MASTER. 
 
How to remove the info bars 
If you are working in PowerPoint for Windows and have finished your 
poster, save as PDF and the bars will not be included. You can also delete 
them by going to VIEW > MASTER. On the Mac adjust the Page-Setup to 
match the Page-Setup in PowerPoint before you create a PDF. You can 
also delete them from the Slide Master. 
 
Save your work 
Save your template as a PowerPoint document. For printing, save as 
PowerPoint or “Print-quality” PDF. 
 
Print your poster 
When you are ready to have your poster printed go online to 
PosterPresentations.com and click on the “Order Your Poster” button. 
Choose the poster type the best suits your needs and submit your order. If 
you submit a PowerPoint document you will be receiving a PDF proof for 
your approval prior to printing. If your order is placed and paid for before 
noon, Pacific, Monday through Friday, your order will ship out that same 
day. Next day, Second day, Third day, and Free Ground services are 
offered. Go to PosterPresentations.com for more information. 
 
The image part with relationship ID 
rId5 was not found in the file.
The image part 
with 
relationship ID 
rId5 was not 
T
h
Student discounts are available on our Facebook page. 
Go to PosterPresentations.com and click on the FB icon.  
(—THIS SIDEBAR DOES NOT PRINT—) 
DES I G N  G U I DE  
 
This PowerPoint 2007 template produces a 36”x48” 
presentation poster. You can use it to create your research 
poster and save valuable time placing titles, subtitles, text, 
and graphics.  
 
We provide a series of online tutorials that will guide you 
through the poster design process and answer your poster 
production questions. To view our template tutorials, go online 
to PosterPresentations.com and click on HELP DESK. 
 
When you are ready to print your poster, go online to 
PosterPresentations.com 
 
Need assistance? Call us at 1.510.649.3001 
 
 
QU ICK  START 
 
Zoom in and out 
 As you work on your poster zoom in and out to the level 
that is more comfortable to you.  
 Go to VIEW > ZOOM. 
 
Title, Authors, and Affiliations 
Start designing your poster by adding the title, the names of the authors, 
and the affiliated institutions. You can type or paste text into the 
provided boxes. The template will automatically adjust the size of your 
text to fit the title box. You can manually override this feature and 
change the size of your text.  
 
TIP: The font size of your title should be bigger than your name(s) and 
institution name(s). 
 
 
 
 
Adding Logos / Seals 
Most often, logos are added on each side of the title. You can insert a 
logo by dragging and dropping it from your desktop, copy and paste or by 
going to INSERT > PICTURES. Logos taken from web sites are likely to be 
low quality when printed. Zoom it at 100% to see what the logo will look 
like on the final poster and make any necessary adjustments.   
 
TIP:  See if your school’s logo is available on our free poster templates 
page. 
 
Photographs / Graphics 
You can add images by dragging and dropping from your desktop, copy 
and paste, or by going to INSERT > PICTURES. Resize images 
proportionally by holding down the SHIFT key and dragging one of the 
corner handles. For a professional-looking poster, do not distort your 
images by enlarging them disproportionally. 
 
 
 
 
 
 
 
Image Quality Check 
Zoom in and look at your images at 100% magnification. If they look good 
they will print well.  
T
he 
i
The image part with relationship ID rId5 was not found in the file.
ORIGINAL	  
The 
image 
part 
with 
relation
DISTORTED	  
The 
image 
part with 
relations
hip ID 
rId5 was 
Corner	  handles	  
The image part with 
relationship ID rId5 was 
not found in the file.
The image part with 
relationship ID rId5 was 
not found in the file.
Go
od
	  p
rin
/n
g	  
qu
al
ity
	  
Ba
d	  
pr
in
/n
g	  
qu
al
ity
	  
©	  2015	  PosterPresenta/ons.com	  
2117	  Fourth	  Street	  ,	  Unit	  C	  
	  Berkeley	  CA	  94710	  
	  posterpresenter@gmail.com	  RESEARCH POSTER PRESENTATION DESIGN © 2015 www.PosterPresentations.com 
INTRODUCTION	  
METHODS	  
RESULTS	  	  
1Fa/gue	  Countermeasures	  Laboratory,	  Human	  Systems	  Integra/on	  Division,	  NASA	  Ames	  Research	  Center,	  2San	  Jose	  State	  University	  Founda/on,	  
NASA	  Ames	  Research	  Center,	  3Visuomotor	  Control	  Laboratory,	  Human	  Systems	  Integra/on	  Division,	  NASA	  Ames	  Research	  Center.	  	  
	  
Erin	  E.	  Flynn-­‐Evans	  PhD	  MPH,1	  Terence	  L.	  Tyson,2	  Patrick	  Cravalho	  PhD,2	  Nathan	  Feick,2	  Leland	  S.	  Stone	  PhD3	  
	  
Oculomotor	  Behavior	  Metrics	  Change	  According	  to	  Circadian	  Phase	  and	  Time	  Awake	  
•  Non-­‐invasive,	  objec/ve	  measures	  of	  sleep	  loss	  and	  
circadian	  misalignment	  are	  needed	  in	  opera/onal	  
environments	  
•  Eye-­‐tracking	  devices	  u/lizing	  slow	  eye-­‐movements	  
and	  eye	  blinks	  can	  be	  used	  to	  detect	  sleepiness	  and	  
have	  been	  used	  in	  opera/onal	  se[ngs	  (Johns	  et	  al.	  
2005)	  
•  We	  hypothesized	  that	  an	  expanded	  suite	  of	  
oculomotor	  behavioral	  metrics,	  collected	  using	  an	  
appropriately	  randomized	  visual	  tracking	  task,	  would	  
change	  according	  to	  circadian	  phase	  and	  /me	  awake	  
•  11	  healthy	  par/cipants	  (6	  females,	  mean	  age	  =	  25.0,	  
±5.6)	  
•  Two-­‐week	  at-­‐home	  pre-­‐study	  schedule	  including	  8.5	  
hours	  in	  bed	  with	  regular	  /ming	  veriﬁed	  by	  
ac/graphy,	  call	  ins,	  sleep	  logs	  	  
•  Constant	  Rou/ne	  (Mills	  et	  al.	  1978)	  
•  Par/cipants	  remained	  in	  the	  lab	  in	  a	  semi-­‐recumbent	  posture	  in	  <	  4	  
lux	  of	  light	  for	  at	  least	  ~24	  hours	  
•  Hourly	  snacks	  to	  diminish	  inﬂuence	  of	  metabolism,	  
•  Saliva	  sampled	  hourly	  for	  measurement	  of	  melatonin	  and	  cor/sol	  	  
•  Comprehensive	  Oculomotor	  Behavioral	  Response	  
Assessment	  (COBRA;	  Liston	  et	  al.	  2016;	  Figure	  1)	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
Analysis	  Methods	  
•  Melatonin	  acrophase	  es/mated	  for	  each	  subject	  using	  
a	  cosinor	  analysis	  (Nelson	  et	  al.,	  1979)	  and	  used	  to	  
conv rt	  from	  clock	  /me	  to	  circadian	  phase	  in	  degrees	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CONCLUSIONS	  
•  Several	  oculomotor	  behavioral	  metrics	  show	  large,	  systema/c	  modula/on	  with	  circadian	  phase	  
•  Many	  metrics	  also	  show	  signiﬁcant	  linear	  decline	  from	  baseline	  with	  /me	  awake	  (not	  shown)	  
•  Such	  metrics	  may	  be	  valuable	  in	  iden/fying	  fa/gue-­‐speciﬁc	  impairment	  in	  opera/onal	  se[ngs	  
•  Future	  work	  should	  characterize	  how	  such	  metrics	  change	  with	  chronic	  sleep	  loss,	  sleep	  iner/a,	  
and	  in	  opera/onal	  se[ngs	  
Figure	  2.	  Each	  panel	  represents	  the	  devia9on	  from	  baseline	  (red	  line,	  average	  of	  day9me	  measurements)	  each	  
oculomotor	  metric	  outcome	  in	  15	  degree	  bins	  (error	  bars,	  ±	  SEM).	  The	  blue	  line	  represents	  the	  average	  melatonin	  
proﬁle	  for	  the	  group.	  deg	  =	  degrees,	  SS	  =	  steady	  state,	  %Δ	  =	  percentage	  change	  from	  day9me	  baseline	  
•  	  	  Target	  displayed	  at	  unpredictable	  	  	  	  
•  	  	  /me	  and	  loca/on	  on	  fast	  LCD	  display	  
•  	  	  Par/cipant	  required	  to	  locate	  target	  	  	  	  	  
	  	  	  	  	  and	  track	  its	  mo/on	  across	  the	  	  
	  	  	  	  	  screen	  for	  ~1	  second	  
•  All	  direc/ons	  covered	  in	  2°	  steps	  
•  Speeds	  of	  16,	  18,	  20,	  22,	  &	  24	  deg/s	  
•  COBRA	  administered	  2-­‐4	  /mes	  
during	  the	  day	  and	  hourly	  from	  
habitual	  bed/me	  un/l	  morning	  
•  High-­‐speed	  eye-­‐tracker	  data	  used	  to	  
compute	  >15	  oculomotor	  metrics	  per	  
trial	  with	  180	  trials	  per	  session	  	   Figure	  1.	  COBRA	  device	  
-100 0 100
Circadian Phase (deg) 
-5
0
5
10
%
 fr
om
 B
as
eli
ne
 
0
10
20
30
40
50
M
ea
n 
M
ela
to
nin
 C
on
ce
nt
ra
tio
n 
(p
g/
m
L)
 Latency 
-100 0 100
Circadian Phase (deg) 
-30
-20
-10
0
10
%
 fr
om
 B
as
eli
ne
 
0
10
20
30
40
50
M
ea
n 
M
ela
to
nin
 C
on
ce
nt
ra
tio
n 
(p
g/
m
L)
 Acceleration 
-100 0 100
Circadian Phase (deg) 
-40
-20
0
20
%
 fr
om
 B
as
eli
ne
 
0
10
20
30
40
50
M
ea
n 
M
ela
to
nin
 C
on
ce
nt
ra
tio
n 
(p
g/
m
L)
 Saccadic Amplitude 
-100 0 100
Circadian Phase (deg) 
-10
0
10
20
30
%
 fr
om
 B
as
eli
ne
 
0
10
20
30
40
50
M
ea
n 
M
ela
to
nin
 C
on
ce
nt
ra
tio
n 
(p
g/
m
L)
 Saccadic Rate 
-100 0 100
Circadian Phase (deg) 
-30
-20
-10
0
10
%
 fr
om
 B
as
eli
ne
 
0
10
20
30
40
50
M
ea
n 
M
ela
to
nin
 C
on
ce
nt
ra
tio
n 
(p
g/
m
L)
 SS Gain 
-100 0 100
Circadian Phase (deg) 
-60
-40
-20
0
20
%
 fr
om
 B
as
eli
ne
 
0
10
20
30
40
50
M
ea
n 
M
ela
to
nin
 C
on
ce
nt
ra
tio
n 
(p
g/
m
L)
 Proportion Smooth 
-100 0 100
Circadian Phase (deg) 
-50
0
50
100
%
 fr
om
 B
as
eli
ne
 
0
10
20
30
40
50
M
ea
n 
M
ela
to
nin
 C
on
ce
nt
ra
tio
n 
(p
g/
m
L)
 Direction Noise 
-100 0 100
Circadian Phase (deg) 
-20
0
20
40
%
 fr
om
 B
as
eli
ne
 
0
10
20
30
40
50
M
ea
n 
M
ela
to
nin
 C
on
ce
nt
ra
tio
n 
(p
g/
m
L)
 Speed Noise 
https://ntrs.nasa.gov/search.jsp?R=20170010162 2019-08-31T01:49:17+00:00Z
